Optic ataxia, following dorsal stream lesions, is characterised by impaired visuomotor guidance. Recent studies have found concurrent perceptual deficits, but it is unclear whether these are functionally related to the visuomotor symptoms. We studied the ability of a well-documented patient (IG) with bilateral optic ataxia to react to sudden target jumps by correcting ongoing reaches or by explicitly reporting the jump direction. IG showed deficient reach corrections, especially for target jumps to the visual periphery, and was similarly slow to discriminate the same jumps perceptually. Across six test conditions, in which the retinal locations of target jumps were varied, her perceptual slowing mirrored her reaching deficit precisely. These findings confirm perceptual impairments after dorsal stream lesions, and imply a shared functional basis with the classical visuomotor symptoms of optic ataxia. Additionally, we show that the online correction deficit is determined dually by the retinal location to which the reach must be diverted, and the location to which it is initially directed. We suggest that this deficit, and its perceptual counterpart, can be traced to a slowed contralesional orienting of attention in optic ataxia.
Introduction
The classical consequence of damage to the dorsal stream of vision in humans is optic ataxia, a disorder of visually-guided action (McIntosh, 2010; Pisella, Ota, Vighetto, & Rossetti, 2008 ). Originally described amongst a cluster of symptoms following bilateral parietal lesions (Bálint, 1909) , optic ataxia has been spotlighted in recent years, as central to understanding dorsal stream function (Goodale & Milner, 1992; Milner & Goodale, 2006; Pisella, Binkofski, Lasek, Toni, & Rossetti, 2006; Rossetti, Pisella, & Vighetto, 2003) . The disorder is most evident following bilateral damage, but can also follow unilateral lesions, manifesting as misreaching within the contralesional visual field ('field effect') and/or with the contralesional hand ('hand effect') (Perenin & Vighetto, 1988) . Optic ataxia also compromises visuomotor sensitivity to non-target objects in the workspace. Normal people plan their reaches to steer a safe course between flanking obstacles, but two patients with bilateral optic ataxia (AT and IG) made no such adjustments (Schindler, Rice, McIntosh, Rossetti, & Milner, 2004) . Moreover, patients show deficient online control, failing to make fast corrections if the target of a reaching movement is unexpectedly displaced (Blangero et al., 2008; Gréa et al., 2002; Pisella et al., 2000) . A recent study showed a similar slowness to initiate corrective saccades to acquire displaced targets in a double-step eye movement task (Gaveau et al., 2008) .
One key characteristic of optic ataxia is its dependence on retinal eccentricity. At least post-acutely, patients reach accurately to fixated targets, but accuracy declines dramatically with eccentricity (Blangero, Ota et al., 2010; Perenin & Vighetto, 1988) . It has been argued that this extrafoveal dependence is so fundamental that the definition of optic ataxia should exclude reaching errors in central vision (Jackson et al., 2009; Pisella et al., 2007 Pisella et al., , 2008 Pisella et al., , 2009 . Consistent with this, the area of maximum lesion overlap in optic ataxia lies close to the parieto-occipital junction (POJ) (Blangero et al., 2009; Karnath & Perenin, 2005) , which, in healthy people, is differentially active during reaching to extrafoveal targets (Prado et al., 2005) . Notably, Schindler et al. 's (2004) demonstration of impaired obstacle avoidance in optic ataxia used central fixation, with the obstacles lateralised to extrafoveal vision. Similarly, deficient online correction has been found for double-step reaching tasks in which the target jumps from central vision to an ataxic field (Blangero et al., 2008; Gréa et al., 2002; Pisella et al., 2000) , but not for a grasping task in which a foveated target object undergoes an unexpected size change (Himmelbach, Karnath, Perenin, Franz, & Stockmeier, 2006) . It is thus possible that the various visuomotor symptoms of optic ataxia could all stem from an impaired ability to use extrafoveal visual information to drive immediate action.Traditionally, the clinical diagnosis of optic ataxia requires
